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TO: John A. Lowe, III, et al. : FILED: January 22, 1988 

TITLE: ARYL PIPERAZINYL- (C2 or C4) 
ALKYLENE HETEROCYCLIC 
COMPOUNDS HAVING 
NEUROLEPTIC ACTIVITY 



Commissioner for Patents 
PO Box 1450 

Alexandria, VA 22313-1450 
Sir. 

SUPPLEMENT TO MARCH 30. 2001 PATENT TERM EXTENSION APPLICATION 

This Supplement is being filed in connection with the Patent Term 
Extension Application filed on March 30, 2001 with the United States Patent Office 
in connection with the above-identified Patent (hereinafter "Patent '031 M ). Applicant 
is filing this Supplement to point out two errors that were inadvertently made in the 
Patent Term Extension Application: The first error is that the chemical structure for 
the approved product on page 2 of the Application was inadvertently drawn 
incorrectly. The second error is that the chemical formula shown on page 4 of the 
Application as representing the formula in Claim 1 of Patent '031 was inadvertently 
drawn incorrectly. In a telephone conversation on May 12, 2005, Applicants 
undersigned attorney advised Ms. Karin Ferriter of the United States Patent Office 
of said inadvertent errors, and Ms. Ferriter kindly advised that Applicant file this 
Supplement 

As explained in the following Remarks, neither inadvertent error 
substantively affects Applicant's Patent Term Extension Application. 
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Remarks 

Page 1 of the Patent Term Extension Application states that the 
approved product is "GEODON Capsules (ziprasidone hydrochloride 
monohydrate)". Page 2 of the Patent Term Extension Application shows the 
"Chemical Formula" for ziprasidone hydrochloride monohydrate as: 




The correct chemical formula for ziprasidone hydrochloride monohydrate is: 




Note that the linkage between the piperazine moiety and the oxindolyl moiety is an 
ethylene in the correct chemical formula, as opposed to a methylene in the incorrect 
formula drawn on page 2 of the Patent Term Extension Application. 

Applicant submits that it is apparent that the chemical formula drawn for 
ziprasidone hydrochloride monohydrate on page 2 of the Patent Term Extension 
Application is an inadvertent error, and that the correct chemical formula for 
ziprasidone is as drawn in the immediately preceding paragraph. This is made 
apparent by the "chemical names" for ziprasidone hydrochloride monohydrate also 
provided on page 2 of the Patent Term Extension Application, all of which indicate 
an ethylene , not a methylene, linkage between the piperazine and the 6-chloro-1,3- 
dihydro-2H-indol-2-one moiety. Specifically, the following three chemical names 
are provided on page 2 of the Patent Term Extension Application: 

5-£-[4-(1 ,2-benzisothiazoi-3-yl)-i -piperazinyl]ethyl]-6-chloro-1 ,3- 

2 
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dihydro-2H-indol-2-one hydrochloride monohydrate. 

5-(2-(4-(1,2-benzisothiazol-3yl)pipera2iny|)ethyl)-6-chlorooxindole 
hydrochloride. 

5-[2-[4-(1 ,2-benzisothiazol-3-yl)-1 -piperazinyl]ethyl]-6-chloro-1 ,3- 

dihydro-2H-indol-2-one monohydrochloride monohydrate. 

Since the chemical names for ziprasidone in the Patent Term Extension 
Application do not correspond to the chemical formula for ziprasidone on page 2, it 
is apparent that an inadvertent error was made. 

Further, the correct structure of ziprasidone was known at the time the 
Patent Term Extension Application was filed with the Patent Office. For example, 
U.S. Patent 5,935.960 (hereinafter "Patent *960'), which issued August 10, 1999, 
before the subject Patent Term Extension Application was filed on March 30, 2001, 
refers to 5-(2-(4-(1 ,2-benzisothiazol-3-yl)-1-piperazinyl)ethyl)-6-chloro-1 ,3-dihydro- 
2H-indol-2-one as ziprasidone (see Column 1, lines 19-21, of Patent '960"). For 
convenience, a copy of Patent '960 is attached hereto. Patent '960 also provides a 
drawing, "Formula II", of the chemical formula of ziprasidone (Formula II, Column 3 
and also Column 4). The structure shown on page 2 of the Patent Term Extension 
Application is not the structure of Formula II, i.e. ziprasidone, from Patent '960. 
Rather, the structure of Formula II corresponds to the three chemical names given 
for ziprasidone on page 2 of the Patent Term Extension Application. 

Since it was apparent from the Patent Term Extension Application that either 
the chemical formula on page 2 or the chemical names in the Patent Term 
Extension Application were erroneous, and since the structure of ziprasidone was 
known at the time the Patent Term Extension Application was filed and 
corresponded to the chemical names in the Patent Term Extension Application, the 
inadvertent error in the chemical structure of ziprasidone on page 2 of the Patent 
Term Extension was apparent and was therefore inconsequential. 

The second inadvertent error in the subject Patent Term Extension 
Application is that the chemical structure drawn on page 4 of Patent Term 
Extension Application as being the chemical structure of Claim 1 of Patent '031 is 
incorrect. Page 4 of the Patent Term Extension Application indicates that the 
chemical structure of Claim 1 is: 

3 
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The correct chemical structure of Claim 1 of Patent '031 is: 

Note that the chemical structure on page 4 of the Patent Term Extension 
Application erroneously depicts a 4-membered heterocyclic ring with two nitrogens 
and two carbons, as opposed to the 6-membered piperazine moiety which should 
have been depicted. 

However, a copy of Patent '031 was attached to the Patent Term 
Extension Application as an Appendix when it was filed with the United States 
Patent Office. Therefore, the error in the chemical formula of Claim 1 of Patent '031 
in the Patent Term Extension Application was apparent and was therefore 
inconsequential. 

If a telephone interview would be of assistance in the prosecution of the 
subject Patent Term Extension Application, invitation is hereby extended to 
telephone the undersigned at the number provided. 



4 
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No fee is believed necessary in connection with the filing of this 



Supplement However, if any fee is determined necessary in connection with the 
filing of this Supplement, authorization to charge such fee to Deposit Account No. 
16-1445 is hereby given. 



Pfizer Inc 

Patent Department, 5th Floor 
150 East 42nd Street 
New York, NY 10017-5755 
(212) 733 -6380 
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Respectfully submitted, 




Kristina L. Konstas 
Attorney for Applicant(s) 
Reg. No. 37 f 864 
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5,9; 

l 

PRO-DRUGS OF 5-(2-(4-{V- 
BENZISOTHIAZOL-3-yLH PEPERAZINYL) 
ETHV£^-6-CHIjORO*1>DIHYDRO*2H* 
INDOI^2-ONE 

This application claims the priority benefits of United 
States Provisional Application No. 60/011,568 filed oo Feb. 
13, 1998. 

BACKGROUND OF THE INVENTION 

The present invention relates to the compound l-[2-(6- 
chloro-23-dmydro-2^xo-lH-mdol-5-y^^ 
mercaptopheny])mctbyl]pipcraziDC or one of its pharmaceu- 
tically acceptable salts, to processes for its preparation, lo 
pharmaceutical compositions and to methods of treatment. 
1^6-Chloro-23^n7dro-2^eo-lH-indol -5-yl)cthyl>4- 
[imiri(2-mercaptophfiQyl)methyllpiperaziDc is a pro-drug 
of 5-(2^4^l,2-bcnzisotbiazol-3-yi)-l-pir^ 
chloro-1 ^<iihydrO'2H-iodol-2-one (hereinafter referred to 
as ziprasidone). The compound of the invention, l-{2-(6- 
chloro -2^^mydro-2K)xo-lH-md^l-5*yl)etbyl]^imirio(2- 
mercapiopbcnyl)mctbyl]prperazine, has neuroleptic activity 
and is therefore useful as an antipsychotic 

The aqueous solubility of the hydrochloride salt of 
l-[2-(6^hlai^-2,3-dmydro-2-oxo-lH-k^ 
[immo(2-mertaptopherjyl at about 25° C. 

is about 25 mg/mL which is approximately 300 times higher 
than ziprasidone hydrochloride (8.0 ^ig/mL), 

US. Pat. No. 4,831,031, issued May 16, 1989, which is 
hereby incorporated by reference in its entirety, discloses 
5-(2-(4-(l,2-bcnzisothiazol-3-yl)-pipera2iflyl)ethyl)6- 
chlon>-l F 3-dihydro-2H-indol-2-one hydrochloride, which 
has the formula 




ci 



wherein Ar is benzisothiazol-3-yl, in the hemi hydrate form 
(hereafter "the hemi hydrate"), 

US. Pat. No. 5412,925 issued May 17, 1994, which is 
hereby incorporated by reference in its entirety, refers to the 
mooohydratc hydrochloride salt of ziprasidone, processes 
for its preparation, and pharmaceutical compositions and 
methods of treating psychotic disorders. 

U,S. Pat. No. 5,359,068, issued Oct. 25, 1994, which is 
hereby incorporated by reference in b entirety, refers to 
processes and intermediates for the preparation of ziprasi- 
done. 

U.S. Pat. No. 5,20G,366, issued Apr. 27, 1993, which is 
hereby incorporated by reference in its entirety, refers to an 
aqueous based process for preparing zxprasidonc. 

U.$. Patent Application 60/006,301, filed Nov. 7, 1995, 
refers to the preparation of l-(l^-benzisotbiazol-3-yl) 
pipcra^'nc which is a key intermediate in the preparation of 
ziprasidone. 

SUMMARY OF THE INVENTION 

The present invention relates to a compound of the 
formula 



15,960 

2 

i 

HN 

10 

or pharmaceutically acceptable salts thereof! 

The present invention also relates to a process for pre- 
paring a compound of the formula 



I 



20 




comprising reacting a compound of the formula 




with a reducing agent. Preferably, the reducing agent is 
benzyl mercaptao (more preferably 23. equivalents of ben- 

^ zyi mercaptan relative to the amount of ziprasidone). In a 
more preferred embodiment of the invention, a solvent is 
added to facilitate the reaction- Preferably the solvent is 
isopropanol. Most preferably, the reaction is run at about 85 s 
C. for about 6 hours. 

*5 This invention also relates to a pharmaceutical composi- 
tion having neuroleptic activity comprising, the compound 
Of formula T in an amount effective in the treatment of 
neuroleptic diseases, aod a pharmaceutically acceptable 

so canii:r - 

This invention also relates to a method of treating neu- 
roleptic diseases which comprises, administering to a sub- 
ject in need of treatment a neuroleptic amount of a com- 
pound of formula I. 
55 Bisulfite when used herein refers to sodium bisulfite 
(NaHSOg) or potassium bisulfite (KHSO3). 

Metabisulfitc when used herein refers to sodium met- 
abisulfitc (Na^O,) or potassium metabisulfitc (Na^O,). 

fin 

DETAILED DESCRIPTION 

The compounds of the formula I and sriprasidonc can be 
prepared as described in the following reaction Schemes and 
65 discussion. Unless otherwise indicated, compounds of the 
formulae I and O in the reaction Schemes and discussion are 
as defined above. 
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SCHEME 3 



SCHEME 1 




SCHEME 2 



CN 



N N— H 





»NH 2 -R- 



[V* 



Scheme 1 refers to the preparation of l-[2-(6-chloro-2^- 
dihydro-2-oxo-lH-indol -5-yl)ethyl]-4-[imino(2- 
mcrcaptophenyl)mcthyl]pipcraziDc from ziprasidonc. 
30 Ziprasidooc can be prepared according to the procedures of 
Schemes 2 and 3 as well as by other methods described 
below. 

Referring to Scheme 1, ziprasidooc is treated with a 
reducing agent at a temperature from about 50° C. to about 

35 i50 p C, preferably about 85° C, for about 3 to about 10 
hours, preferably about 6 hours. Suitable reducing agents 
include benzyl mcrcaptao, lower alkyl mercaptans (such as 
l-butyl rocrcaptan, methyl mercaptan, butylmercaptan), 
bisnlfUes and njetabisulfitcs. Preferably the reducing agent is 

40 benzyl rocrcaptan. The reducing agent preferably comprises 
about 1 to about 4 equivalents (relative lo the amount of 
ziprasidono) preferably about 2.2 equivalents. Preferably a 
solvent is added to facilitate the reaction. Suitable solvents 
include alcohols (such as isopropaoo), t-but&nol, methanol 

45 or ethanol), or tetrahydrofuraD, preferably fcopropanol. The 
solvent is preferably about S to about 15 volumes (relative 
to the weight of ziprasidone). Most preferably, the solvent is 
about 10 volumes (relative to the weight of ziprasidone). 
Scheme 2 refers to the preparation of intermediates of the 

50 formula IV which are useful in the syiilhcsis of ziprasidone, 
as described in VS. Patent Application, 60/006,301 filed 
Nov. 7,1995. These intermediates of the formula IV or IVa 
which can be converted into ziprasidone, by the methods of 
Scheme 3. 

Referring to Scheme 2, a compound of the formula V, 
wherein R 1 is 




65 
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is commercially available or can be prepared according to 
the method of Japanese Patent Publication 6,220,030, pub- 
lished Aug. 9, 1994, 

A compound of the formula V wherein R 1 is 



i- 



/ \ 

N N- 



may be prepared by reacting » compound of the formula 




with about 1 to about 10 equivalents of piperazine, prefer- 
ably about 2 to about 5 equivalents of piperazine is used. The 
temperature of the aforesaid reaction is between about 25° 
C. to about 105* C, preferably about 65° C. The reaction 
time varies from about 1 hour to about 20 hours, preferably 
from about 2 to about 6 hours. 

The compound of formula VI is prepared from an amide 
of the formula 




NH 



by reaction with about 1 to about 3 equivalents of a 
chlorinating agent such as phosphorous oxychloride 
(POClj), phosphorous trichloride (PCI,), or phosphorous 
penUchloridc (PC1 5 ) in reaction inert solvent- Preferably 
about 1.2 equivalents of phosphorous oxychloride is used as 
the chlorinating agent. Suitable solvents include 
dimeuylfbrmamide, dimetbylacctamidc, or pyridine, pref- 
erably dimethylfbrmamide. The reaction time of the afore- 
said reaction is from about 1 to about 5 hours, preferably 
about 3.5 hours. The reaction is performed at a temperature 
from about 30° C. to about 100° C-, preferably about 70° C. 

The compound of the formula VII is commercial ly avail- 
able. 

Compounds of the formula V, wherein R 3 is 



pL 

s — h 



vm 



io in a reaction inert solvent. Suitable reaction inert solvents 
include isopropanoU cthanol Or tetrahydrofuraa, preferably 
isopropanol. The temperature of the aforesaid reaction is 
about 50* C. to about 120° C. The reaction time of the 
aforesaid reaction is about 1 hour to about 3 hours, prefcr- 

15 ably about 2 hours. 

A compound of the formula V, wherein R 1 is 



20 



2$ 




35 



can be converted into a compound of the formula IV by 
reaction with from about 2 to about 20 equivalents of 
piperazine (preferably anhydrous). The preferred amount of 
40 piperazine is the amount of piperazine that minimizes bis 
substitution of the free amine of the piperazine group of the 
compound of the formula IV. The preferred R 2 is 



45 



50 





can be prepared by reacting bis(2-cyaoopbcny disulfide 
with a compound of tbc formula 



When R 1 is a group of the formula depicted above, 

the preferred amount of piperazine is about 5 to 10 
equivalents; most preferably about 10 equivalents. The 
55 temperature Of the aforesaid reaction is between about 76* 
C. and 200° C., preferably about 120° C. The reaction time 
varies depending on the temperature at which the reaction is 
run. As the reaction temperature is increased the reaction 
time is decreased. When the reaction is run at about 80* G, 
60 only small amounts of product are formed after 2 days. 
When the reaction is run at about 200° C_, the vessel must 
be pressurized to prevent loss of the piperazine and the 
clearing agent and the ensuing reaction time is about 1 hour. 
When the reaction is performed at high temperatures, the 
65 internal reaction vessel pressure is between about 50 to 60 
psi and as such is well within the standard pressure capaci- 
ties for commercial reactors. When the reaction is performed 
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8 



at the ideal temperature of about 120° C. tbc reaction time 
is about 24 boors. 

The reaction .between a compound of the formula V, 
wherein R 1 is 




10 



15 



and piperazine generates a thiol by-product of the formula 20 



Vffl 




A preferred embodiment of the reaction involves the in 
situ oxidation of the compound of formula VIII into a 
compound of the formula V f wherein R J is 




This in situ oxidation is facilitated by adding from about 1 
to about 10 equivalents, preferably 4 equivalents, of an 
oxidant to the reaction vessel. Suitable oxidants include 
dimethyl sulfoxide, air, copper (II) salts, bisulfite, met- 45 
abisulfite or hydrogen peroxide, preferably dimethyl sulfox- 
ide. When dimethyl sulfoxide is the oxidant, preferably 
about 2 to 5 equivalents are used in the reaction. 

la another preferred embodiment of the reaction about 0.5 
to about 5 volumes of a piperazrae clearing agent b added so 
to the reaction vessel so as to prevent piperazinc from 
solidifying in the head space and vapor lines of the reaction 
vessel. Suitable pipcrazine clearing agents have boiling 
points in the range of about 70* C. to about 130 9 C, such as 
isopropanol or t-butaool, pyridine, toluene or diglyme, pref- 55 
erably isoprupanol. Preferably about 1.2 volumes (a relative 
proportion (mL/gra) to the weight of the compound of 
formula II) of the piperazine clearing agent is used. 

A compound of the formula IV can be converted to the 
more stable pharmaceutically acceptable salts of the formula <so 
IVa, wherein R is * pharmaceutical acceptable anion 
conjugate of a pharmaceutically acceptable acid, by treat- 
ment of the free base of formula IV with a pharmaceutically 
acceptable acid of the formula RH in a polar solvent. 
Suitable acids of the formula RH are tho.se which form 05 
non-toxic acid addition salts, e.g., salts containing pharma- 
cologically acceptable anions, such as chloride, bromide, 



iodide, nitrate, sulfate or bisulfate, phosphate or acid 
phosphate, acetate, lactate, citrate or acid citrate, tartrate or 
bitartratc, succinate, maleate, fuuianle, gluconate » 
saecharate, beu^oate, memanesulfonate and pamoate [ix., 
l,l*»methylcne -bis-(2-bydroxy-3napbtooate)] salts. Prefer- 
ably the acid is hydrochloric acid. Suitable solvents include 
lower alcohols, such as methanol, ethanol, isopropanol or 
t-butanol, toluene, ethers such as diethyl ether or 
tctrahydrofuran, or mixtures of the above solvents. Prefer- 
ably the solvent is a mixture of isopropanol and toluene. 

The conversion of the compound of formulae IV or IVa to 
ziprasidone follows the processes described in U.S. Pat. 
Nos. 4,831,031, 5,206^66 or 5,359,068, which issued on 
May 16, 1989, Apr. 27, 1993 and Oct 25, 1994 respectively. 

Scheme 2 refers to the preparation of ziprasidone from 
compounds of the formula IV or TVa according to the 
processes described in VS. Pat. No. 4,831,031, issued May 
16, 1989. Specifically, a compound of the formula IV or IVa 
is reacted with a compound of the formula 111 wherein Hal 
is fhioro, cbloro, bromo or iodo. This coupling reaction is 
generally conducted in a polar solvent such as a lower 
alcohol, for instance ethanol, dimcthylformainide or methyl 
isobutyl ketone, and in the presence of a weak base such as 
a tertiary amine base, for instance triethylamine or diiso- 
propylethykmine. Preferably, the reaction is performed in 
toe further presence of a catalytic amount of sodium iodide, 
and a neutralizing agent for hydrochloride such as sodium 
carbonate. The reaction is preferably conducted at the reflux 
temperature of the solvent used. 

Alternatively, Scheme 2 also refers to the conversion of 
compounds of formula IV or IVa into ziprasidone by the 
methods of U.S. Pat No. 5,206\366, issued Apr. 27. 1993. 
35 Specifically, a compound of formula IV or IVa is reacted 
with a compound of formula III, wherein Hal is fluoro, 
chloro, bromo or iodo. This coupling reaction is conducted 
in refluxing water with a hydrohalic acid neutralize*. 
Alternatively, compounds of the formula IV can be oon- 
40 verted to ziprasidone by the methods described in U.S. Pat. 
No. 5,359,068, issued Oct. 25, 1994. 

Specifically, compounds of the formula 1 may be reacted 
with a compound of the formula 



25 



30 



rx 



^^^^^^^ 



in the presence of a (C^-C^) alkanoic acid to form the 
compound of the formula 




° s ccc 



The compound of the fonnula X can then be treated with 
a reducing agem to form the compound of the formula 
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N0» 



The compound of the formula XI caa then be treated with 
a compound of the formula R 2 — CH^ — C0 2 R 3 wherein R a 
is C0 2 R 3 or CN and R a is (Cj-C 3 )alkyl lo form a compound 
of formula 



XII 



CO2K 5 




25 



3D 



Dopamine D-2 



wherein R a is CN or C0 2 R 3 and R 3 is (Cj'-C^alkyl. 

The compound of formula XII can then be treated with an 
add at an elevated temperature to form the compound of 
formula XII wherein R and R* are both hydrogen. 

The compound of formula XII can then be treated with a 
(Cj-CJalkanol in the presence of an acidic cstcrification 
catalyst to form the compound of formula XH wherein R 2 is 
hydrogen and R 3 is (C Jl -<: 6 )aIkyL 

The compound of the formula XII, wherein R 2 is 
hydrogen, CN or COJfc 3 and R a is hydrogen or (C^-C^ 
alkyl, can then be treated with a reducing agent with the 35 feftptor 
proviso that when R* is CN or C0 2 R s and R 3 is (C^-C^ 
alkyl the product of the reduction is heated with an acid to 
form xiprasidonc. 

Specific details of the reaction fiteps of converting com- 
pounds of the formula IV into £xprasidone can be found in *o 
US. Pat. No. 5,359,068, issued Oct. 25, J 994, 

The compound of formula I possesses potent neuroleptic Dopamine r>3 
activity. The compound of formula I is therefore useful in the 
treatment or prevention of psychotic disorders, such as 
schizophrenia. The neuroleptic activity of the compound of 45 
the invention may be demonstrated by methods well known 
to those of ordinary skill in the art, such as the methods 
described in T.E Seeger, et al., Journal of Pharmacology and 
Experimental Theraputics, 275, (1). 101-113 (1995). 
Specifically, the standard methods for determining neuro- 
leptic activity are based on Dopamine D-2, Dopamine D-3, 
Dopamine D4„ 5-hydroxytryptamine-lA (5-HT-1A), 
5-hydroxytryptaminc-2C (5-HT-2C), and 
5 -hydroxy tryptamiirc-2A (5-HT-2A) receptor binding stud- 
ies. Tissues or membranes used to perform these studies are 
derived from rat, pig, or from cell lines expressing human 
receptor subtypes. LTK-ccUs expressing the human D2 iwl . 
receptor were obtained from Dr. Olivier Civclli, Oregon 
Health Sciences University, Portland, Orcg, Chinese ham- 
ster ovary cells (CHO) expressing the human D3 receptor 
were obtained from Dr. J. C. $chwartz p .Unite de 
Neurobiologic, Institut National dc la Sante' et de la Recher- 
che Medicate. 2 ter Rue D'Alc* Sia, Paris, France, 75014. 

The following protocol describes one possible method for 
determining activity for the compound of formula I. Specific 
assay conditions for each receptor is described in Table 1, 
below. Tissues or cell lines of interest are homogenized in 
various buffer solutions (details are given in Table 1) using 



a Brinkman Polyttorj at setting 6 for 20 sec. Membranes are 
XI recovered after multiple rounds of separation by centdfu- 
gation and resuspension in fresh ice-cold buffer. The result- 
ing tissue homogeoates are added to test tubes containing 
5 incubation buffer, various concentrations of test drug, and 
the appropriate tritiated or iodinaied ligand. Non-specific 
binding is determined by radioligand binding in the presence 
of a saturating excess of a known competitor for the receptor 
of interest (as listed in Table 1). After allowing sufficient 
time to attain equilibrium at the appropriate temperature, 
incubations are terminated by rapid filtration through What- 
man GF/B filters using a Brandel cell harvester. The mem- 
branes are washed three times with four ml aliquots of 
ice-cold buffer. Membranc4x>und ligand is determined by 
15 liquid scintillation counting of the filters in Ready-Safe 
scintillation cocktail (for tritiatcd ligands), or by direct 
counting in a gamma counter (for ligands). For all 
receptor types, the dissociation constant (K^) for the radio- 
ligand is previously determined by saturation analysis in the 
20 tissue of interest, and used to calculate apparent K/s by 
means of the Cheng-PrusofF equation (Cheng and Prusoff, 
1973). In some cases the IC S0 concentration (concentration 
of compound required to displace specific binding by 50%) 
can be interpolated by linear regression analysis of the 
concentration-response curves from competition binding 
studies. 

The compound of the invention possessed the receptor 
binding results depicted in Table 2 

TABLE 1 ' 

Am»v CbadfttOQg for R^ HWiKpp^H blading Studies 



Dopamine D-4 



55 SHT-1A 



SHT-2C 10 



Ligand 
tuition 


Tissue 


BUak 


Bu&ipH 




• rat caudate (+V- 


50 mM 


ftpuopeiidol 




batacfemoJ 


Tri&HCt, 


inM + 




5/<M 


100 mM 


1>iM 




NiCl 


pazocid + 






1 mM MgClj, 


500 nM 






pan 


cuunscrjn 








3H. 


human 


(+)- 


50 mM 


Spiroperidol 


D3- 


but&cl&mol 


TnftHCt 


ai nM ■ 


transfected 




pillA, 




CHO cells 




120 mM 








Nad, 








5 mM KO, 
















2»MCaClj 


3H- 


by inn d 


(+>- 


50 mM 


spiropcridol 


D4- 


□Ut*d*mol 


TrisIIO 


0,1 nM 


traa&foetod 


2 /iM 


pH 7.4, 




COS-7 




120 mM 




caUs 












5 mM KO, 








2 mMMgCl* 


3H-S0H- 






2mMGftCl2 


rat cortex 


serotonin 


50 mM 


OPAT 




10 /iM 




1.5 nM 






0.1% 








uoartttift, 








4 mMC*Cl 2 








10 








pargylicc 


3H- 






pH7,7 


pig 




50 mM 


mcsularginc 


choroid 


10 MM 




1 nM 


plow* 




0.1% 
ascoxbstc 








4 mMOCU 








pH 7.7 


3H- 


rai frontal 


methysergide 50 <nM 
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The following Examples illustrate the preparation of the 
TABLE 1 -continued pro-drugs of the present invention. Commercial reagents 

were utilized without further purification. Melting points arc 
uncorrected. NMR data arc reported in parts per million (6) 
5 and arc referenced to the deuterium lock signal from the 
sample solvent. Unless otherwise stated, all mass spectrum 
were performed using electron impact (El, 70 eV) condi- 
tions. Unless otherwise indicated, chromatography refers to 
column chromatography performed using 32-63, fan silica 
10 gel and executed under nitrogen pressure (flash 
chromatography) conditions. High Pressure Liquid Chroma- 
tography (HPLC) was performed on a LDC Analytical 
constaMeiric® 3200 HPLC (Thermo Separation Products 
Co.). A Zorbax®C8, GOA, 3.9x150 mm column {Mac-Mod 
is Analytical, Inc, Cbadds Ford. Pa. 19317) was used for 
HPLC analysis (mobile phase: 40% acctoritrile, 4596 0.05M 
potassium phosphate, monobasic (KH 2 PO J| ) adjusted to 
pH-6.0 with potassium hydroxide (KOH), 15% methanol; 
Flow Rate of L0 ml/minute; l>ctccior: UV229 iim; Injector: 
20 10 ul; Samples are prepared in mobile phase (0.05 mg/ml)). 
Room temperature refers to 20-25* C. 



A«wv Goo&trOftt for tedrdtiftasd Bixxfoff Studies 


ligaad 




Receptor nation 


TixvK Blank BuEci pH 




COitOC 2 /<M IHsRa pb 


.4nM + 


7.7 






prazosin + 




500 nM 




ifacpymninp 




TABLE 2 


Receptor 


Radioligand ft'nrii'ng Remits 


D2 




D3 


5L8 cM 


D4 


S92 m 


5HT2 


035 nM (ICk) 


Sim a 





EXAMPLE 1 



Pro : drugs of ztprasidooe may be administered as a neu* H^6<Hiloro-2^-dihydro-2-oxo-lH*indol-5-yl) 
roleptic agent. A^xmstratton to a human subject may be 35 ethylH^imino(2-aierapto 

alone or, preferably, in combination with pharmaceutical^ ' ^ ywru^yijuMewyipuenzu* 

acceptable carriers or diluents in a pharmaceutical A occ-litcr, 3-ncck round bottom flask equipped with a 

composition, in accordance with standard pharmaceutical mechanical stirrer, condenser topped with a nitrogen inlet, 

practice. The pro-drugs of aiprasidonc may be administered and thermometer was purged and then maintained under an 
orally oi : parenteially iocludmg mtra^ 30 fan oitf()geil atmosphere. 5{2^1,2-Bcnzisotriiazol-3- 

m££ .ttSr^^ 1 *^ *? Iid ylM-pipe Wl]ethyl>6<to^^ 

cots or fillers, and sterile aqueous solutions and various ' (lArx „ t/< o l/znn r\ yv . 

organic solvents. 1 Tie pharmaceutical compositions are then 0QC (60 ° *}l £ ""^ft ^propanol (600 mL), and benzyl 

readily administered in a variety of dosage forms, such as ^"^^ ( 4 *1 g, 363 mmol) were added to the flask 

tablets, powders, lozenges, syrups, and injectable solutions. affording a pink slurry which was heated to reflux (83° C). 

These pharmaceutical compositions, if desired, may contain * $ Afto ^ hours at reflux, thin layer chromatography (eluted 

additional ingredients such as flavorings, bindere and excipi- with methylene chloride/isopropanoL 4:1) showed that the 

cuts. Thus, for purposes of oral administration, tablets reaction was complete. The slurry was cooled to 25° C. and 

containing various cxdpicnts such a$ sodium dtratc, cal- then granulated overnight The slurry was filtered and the 

crum carbonate and ufaum phosphate may be employed ffltercakc was washed wim isoprop^ol (two tirries 9X) rnL). 

w^ n V8n0U f <* alginic acid 40 ^bt wet cake was susrxmlcaTorHiw of tmMnK 

and certain complex silicates, together with binding agents mm * j *u VT*^ , , , „ 0 i , 

such as r^lyvmylpyrrolidoue, sucrose, gelatin and S f 5ultu,g ^ was ^antdated at 25' C. for 

Additionally, lubricating agents such as rnagocsium stearate j 7 houre ' ^ was filtcrc<J > washed with THF (two 

sodium Iauryl sulfate and talc arc often useful for tabletting 1111163 , 100 mL )> 11x1 111611 in vacuo at 42* C ovemigbt. 

purposes. $oUd compositions of a similar type may also be Th & title compound (54.4 g) was isolated a& a tan solid 

employed as fillers in soft and hard filled gelatin capsules. 4 $ (mp-224-226* C with decomposition) in 90.29& yield. l3 C 

Preferred materials for this include lactose or milk sugar and NMtt (DMSO-d^; R 176.25,166,33,159.16,143.28,135.16, 

high molecular weight polyethylene glycols, When aqueous 131.84, 131.26, 129.64, 128.65, 126.88, 126.03, 125.2L 

suspensions or elixirs are desired for oral administration, the 116 .37, 109-58, 57.65, 5158, 35 40 and 29 95 Dibenryl 

essential active wgrcdient therein may be combined with disulfide was isolated as a reaction by-product from the 

various sweetening or flavoring agents, coloring matter or 50 mother liquors, 
dyes and, it desired, emulsifying or suspending ageots, 

together with diluents such as water, ethanol, propylene EXAMPLE 2 
glycol, glycerin and combinations thereof. 

For parenteral administration, a solution or suspension of H2<6^CWoro*23^hydro-2-oxo-lH-indol-5 -yl) 

a pro-drug of zi P ra«done in sesame or peanut oU, aqueous „ clhylH<(unino(2-mercaptophenyl)rrjcthyl] 

propylene glycol, or in sterile aqueous solution may be piperazine dihydrocbloride 
employed. Such aqueous solutions should be suitably buff- 

crcd if necessary and the liquid diluent first rendered iso- compound (5.0 g, 12-1 mmol) from Example 1 was 

tonic with sufficient saline ot glucose. These particular suspended in 75 mL of THF at room temperature, and then 

aqueous .solutions arc especially suitable for intravenous, *- 57 m ^ °* concentrated hydrochloric acid was slowly 

intramuscular, subcutaneous and intraperitoneal administra- eo wer 30 min affording a gummy solid. Water (5 ml.) 

tion. The sterile aqueous media employed are all readily was added and the gummy solids were stirred for 6 hours to 

available by standard techniques known to those skilled in produce a finely divided solid which was granulated over- 

the art. ^ night. The mixture was filtered and the filter cake was 

The effective dosage for a pro-drug of ziprasidone washed with THF (10 mL). The product was dried in vacuo 

depends on the intended route of administration and other « at 25* C. overnight under a nitrogen bleed to give 5-87 g of 

factors such as age and weight of the subject, as generally the title mhyorochloridc compound as a tan solid (mp- 

kooWrt - 232-240° C. with decomposition). When Oic dihydrocblo- 
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ride was titrated with 0.2032 Molar sodium hydroxide, it 
showed pH equivalents points at 4.33 and 8.22 (pk. -3.1 and 
5.5). 

PREPARATION 1 3 

3-(l-Pipcraz3oyt)-l^-bcnzisothiazole hydrochloride 
Method A 

Bis(2-cyanophcnyl)disuJfidc (20.0 g, 74.5 mmol), anhy- 
drous piperazine (64.2 g, 745 mmol), dimethyl sulfoxide iu 
(12.8 & 164 mmol), and isopropanol (24 mL) were added to 
a 500 mL round bottom flask equipped with a mechanical 
stirrer, thermometer, condenser topped with a nitrogen inlet 
and a connector leading to a bleach scrubber. After the flask 
was purged with nitrogen, the rcactams were melted (at H 
approximately 80 6 C) and then heated to reflux (110-126* 
C). After 24 hours at reflux, the reddish solution was 
sampled for thin-layer chromatography (elution with meth- 
ylene chloride/isopFOpanol/triethylaniine, 15:5:1) which 



14 



mL) were combined under nitrogen and heated to reflux 
(115° C). The yellow solution was heated at reflux 
(110-115° C.) for 23 hows and then cooled to 05* C. Water 
(30 mL) was added and the resulting suspension was cooled 
to 25° C. and Altered. The Alter cake was washed with 12 mL 
of water/isopropanol solution (2:1). Toluene (50 mL) was 
then added to the combined wash and filtrate. The toluene 
layer was separated and the aqueous layer extracted with 
additional toluene (25 mL). The combined toluene layers 
were washed with water (20 mL), treated with activated 
charcoal (DARCO KB-B<2>) (0.5 g), filtered, and then con- 
centrated at reduced pressure (42 p C. at 700 mm Hg) to 12 
mL. Isopropanol (30 mL) was added to the concentrate and 
then the pH was adjusted to 4.4 with concentrated hydro- 
chloric acid. The resulting slurry was cooled to 0-5° C T 
granulated for 1 hour, and then Altered. The product cake 
was washed with cold isopopanol (10 mL) and dried in 
vacuo at 42* C to give 322$ (34% overall yield) of 
3-(l-piperazmyI)-l,2-bcnzisothiazoic. The product was a 



showed that the reaction was complete. The solution was 20 single spot by thin-layer chromatography. 



cooled to 85-W G, at which point water (130 mL) was 
added. The resulting slurry was cooled to 30-35° C. The 
reaction mixture was then concentrated at reduced pressure 
(bp-50-60° C, at 110 mm) to remove approximately 30 mL 
of distillate. The distillate was treated with bleach to destroy 25 
the dimethyl sulfide (DMS). Dragcr tubes (Dragcrwcck Ag 
Lubcck, Germany), which arc selective for detecting ppm 
levels of dimethyl sulfide, showed that the reaction's bead- 
space vapors contained less than 1 ppm residual DMS. A 
sample of the crude reaction mixture was analyzed by 
HPLC- The crude reaction mixture contained 3-(l- 
pipera*iny|)-l,2-bcnzisothiazole (80%), 3,3'-(M- 
pipcrazinyl)-bis-l^-benzisothiazole (4.6%), and 2<1- 
piperazinyppyraziac (4%). After isopropanol (28 mL) and 
water (71 mL) were added, the slurry was cooled to 30° C, 
granulated for 0.5 hour, and then filtered through diatoma- 
ceous earth, e.g., Cclitc®, to remove 3^'-(l,4-pipcrazinyl)- 
bis-l^-benzisothiazole. The filter cake was washed with 56 
mL of an isopropanol/watcr (1:1) solution. Toluene (170 



The pH of the aqueous layer was adjusted to 4.0 with 
concentrated hydrochloric acid, and then extracted with 
methylene chloride (40 mL). The methykoe chloride solu- 
tion was concentrated at reduced pressure to an oil which 
was then dissolved in methanol (19 mL). The solution was 
cooled in an ice bath and 10% aqueous hydrogen peroxide 
solution (7 mL) was added with stirring. After stirring for 10 
minutes, thin-layer chromatography showed that the reac- 
tion was complete. Water (12 mL) was added and the slurry 
30 was granulated for 1.5 hours. Product was filtered and dried 
in vacuo at ACT C. to recover 1.64 grams (33% recovery) of 
bis(2-cyanopbenyi)disuiride for recycle. 

PREPARATION 3 

3-(l-Pipcrazmyl>l^beiizisothiazoIe • 
hydrochloride 

Anhydrous piperazine (49.4 g, 057 mol) and t-butanol 
(10 mL) were added to a dry, 300 mL round bottom flask 



35 



mL) was added to the warm (32* C.) filtrate, and then the 40 e<niipped with a mechanical stirrer, thermomeier, condenser 



Separated aqueous layer was washed with fresh toluene (100 
mL). The combined toluene layers were washed with water 
(100 mL) and then treated with decolorizing carbon, e.g., 
DARKO KB-B<8>, (2 g). Hie Cclitc® cake was rinsed witb 
toluene (GO mL), and the combined wash and filtrate were 
concentrated at reduced pressure to 90 mL Isopropanol (220 
mL) was added to the concentrate and the yellowish solution 
was cooled to 20° C The pH of the solution was slowly 
adjusted to 3.5-4.0 with 9.8 mL of concentrated hydrochlo- 
ric acid. The resulting slurry was cooled to 0-5° C, granu- 
lated for 1 hour, and then filtered. The product cake was 
washed with cold isopropanol (80 mL), and then dried in 
vacuo at 40° C. for 24 hours. The title compound (43.2 g) 
was isolated as a light yellow solid in 77.6% yield (98.5% 



So 



topped with a nitrogen inlet, and pressure-equalizing drop- 
ping funnel. After the flask was purged with nitrogen, it was 
heated to 100* C. in an ofl bath. A solution of 3-chloro-l, 
2-berozsothiazole (19.45 g, 0.11 mol) in t-butanol (10 mL) 
was added to the addition funnel, and then slowly added to 
the reaction flask over 20 minute* to moderate an exother- 
mic reaction (112-1 l,8 p C). Once addition was complete the 
yellow solution was heated to reflux (121 *C.) and then 
maintained at reflux for 24 hours. Thin-layer chromatogra- 
phy showed that the reaction was complete. The reaction 
mixture was cooled to 85° C and 120 mL of water was 
added. The hazy solution was filtered and the fitter cake 
rinsed with 60 mL of l-butanol/water (1:1) solution. The pH 
of the combined filtrate and wash was adjusted to 12.2 with 



bplc purity). The spectroscopic and physical properties of 95 ^0% aqueous caustic The aqueous solution was extracted 
the solid were identical to an authentic sample (Caution; toluene (200 mL), the layers were separated, and the 

impound is a strong irritant), a H NMR (D^O): 5 7-80 (m, wa * extracted with fresh toluene (100 mL). 

- — The combined toluene layers were washed with water (75 

mL), and then the toluene solution was concentrated in 
so vacuo at 48° C. to 90 mL Isopropanol (210 mL) was added 
to the concentrate and then the pH Was slowly adjusted to 3.8 
with 7.6 mL of concentrated hydrochloric acid. The resulting 
slurry was cooled to 0° C, granulated for 45 mtn, and then 
filtered. The filter cake was washed with cold isopropanol 
6S (50 mL) and then dried in vacuo at 40* C to afford 23.59 g 
(80% yield) of 3-(l-pipcrazinyl)-l f 2-bcazisothiazolc hydro- 
chloride as an off white solid. 



2H), 7.49 (m, III), 7.35 (m, 1H). 3.58 (m, 4H), and 3.42 (m! 
4H). 

13 C NMR (dimethyl sulfoxide): 6 162.72, 152.10.128.15, 
127.09, 124.63, 124.12, 12L21, 48.48, and 42.49. 



PREPARATION 2 

3-(l-Pipenucinyl)-l t 2-bcnzisothiazole * hydrochloride 
Bis(2-C7attopheny0di5ulfidc (5.00 g. 18.6 mmol), anhy- 
drous piperazine (8.02g, 93.2 mmol), and isopropanol (5 



PAGE 14/16 * RCVD AT 7/26/2005 3:21 :30 PM [Eastern Daylight Time] 1 SVR:USPTO-EFXRF«6/29 * DNIS:2737744 * CSID:212 857 3753 * DURATION (mm-ss):05-26 



JUL 26 2005 15:06 FR PFIZER PPTENT DEPT. 212 857 3753 TO 5164320391571273 P. 15 



5,935,960 

15 16 

PREPARATION 4 in 2 mL of isopropanol and were heated at reflux (90° C) for 

3-(l-PiperaziiiyI)-l^-bea2isothii20le 25 DcmfS Ufldef a nitrogen (NJ atmosphere. 3-(2- 

H^^hc^m^yia-^Tmsomuoh: (0.25 g , 0.93 <^^^^^^^^ ™ **™<* «» 

mmol), anhydrous pipcrazinc (O80, 932 mmol), and iso- ° y HfLC "S 8 ** 
propanol (025 mL) were added to a 6 mL round bottom 

flask equipped with a magnetic stirring bar, reflux condenser PREPARATION 8 

topped with a nitrogen inlet, and thermometer. The flask was 

purged with nitrogen and then immersed in a 120° C oil bath 1^2-Cyariopruinvlthio)mpera2ine 
to give a yellow reOuxiug solution. After heating at \ / ~r . /rr- 

^Tif^ 10 Anhydrous piperarine (22.5 g, 261 mmol) and tctrahy.. 

cooled to 25^ C and 5 mL of methanol was added. Thin- ' /<rtrt t\ . , ' ' 

layer chromatography (methylene chloridVisopiopanoV * L) ™ T™^*^* 

triethylamine, 15*5:1) showed that the reaction w^ essen- P hc f c * nd h ' a ***** 10 60 ^ 5 c 3-Cbloro-l,2- 

tially complete. The crude reaction solution was analyzed by henasothjarote (10.0 g, 59.0 mmol) was slowly added over 

bigb-prcssurc liquid chromatography to show that 3-(l- IS °oe hour to the warm pipcrazinc solution and then the 

pipera^nyQ-l^-bcnzisothiazOle was formed in 70% yield. resulting reddish solution wag healed at 65° C for 17 hours. 

PREPARATIONS Thin-layer chromatography (ethyl acetate/hexancs/ 

U^thylamine, 10:10:1) showed that the reaction was com- 

^l-PipcraanyQ-lO-bcnzisolhiazole plcte. The mixture was cooled to room temperature and then 

Anhydrous piperazinc (17.2 g, 020 mol) and isopropanol 20 filtered. After toluene (100 mL) was added, the solution was 

(3.0 mL) were charged to a round bottom flask equipped concentrated at reduced pressure (40* C) to one-half vol- 

w;th a mechamcal stirrer, mermometer, «*aW topped ume. The toluene solution was washed with water (100 mL), 

with a nitrogen inlet, and an addition funnel. Once the flask ^ me w r wls ^ lctca ^ frosh ^ 

was purged and then mamtained under nitrogen, the mixture T \ ^ MiU ™f . *r , ******** wun Ire5 ° WIwne l*» 

was healed to 90- C to afford a sohtionT A solution of „ ?° ^iiieo toluene layers were concentrated at 

W2^yanophenylmio)pip«fazine (4JS g, 20.0 mmol) in reduced preEsure to about 30 mL. After cooling the solution 

isopropanol (Z0 mL) was slowly added to the warm pip- 10 ^ 5 C > hexanes (50 mL) was slowly added. The rcsult- 

erazine solutioo over 1 hour. Once the addition was crystals were granulated for 1 hour at 0 to 5* C, filtered, 

complete, the solution was heated to reflux (118* C) for 24 and the cake was washed with fresh hcxancs (15 mL). After 

hours. The reddish solution was cooled to room temperature M drying the solids for l£ hours at 23° C, 11.51 grams (89% 

and then analyzed by HPLC. 3-(l-Piperazinyl)-l,2* yteta) of a v *Uow crystalline solid (m.pj«67-7l 0 C) was 

benzLsothtazole was formed in 55% yield by HPLC assay. isolated. The crude sulfen amide contained approximately 

pdcpadattam a. ^ of l^b^2-cyanopbenylmio)piperazioe by NMR 

i-KtrAK/uiuiM o analysis. TiUe sulfenamidc was stored at 0 to -10° C. to 

3<2-Cyanophenylmio)-l^bcnzisothiaM prevent slow conversion to l P 4-bis(2-cyanophenyIthio) 

Method A pipcrazine with heating or storage at room temperature. *H 

Bis(2^auophcnyl)disulfide (1.25 g f 4.66 mmol), anhyv <™£JP : *™ \^ m ^ 7 - 56 < m > 3H), 7.21 (m, 1H), 

drous pipcrazinc (4.01 g, 46.6 mmol), and dimethyl svlfox- " 6 < m \t!ft JUld 2M1 < m > 4H >' C NMR 6 

ide (0JJ0 g, 10.3 mmol) in 15 mL of tetrahydro&uan were If/ 9 ' m55 ' 132 ' 67 > 12669 > U6*0,110.24, 

added to a 50 mL round bottom flask equipped with a «> - and 4706 " HRMS Found: Z 20 - 0878 ; " " M " 

magnetic stirring bar, thermometer, and condenser topped Rw * uirts ( FAB p+1 ) : ^0.0908. 

with a nitrogen inlet. After the flask was purged with Wc claim: 

nitrogen, the mixture was heated at reflux (75° C.) for 25 !• A compound of the formula 
hours. The reaction mixture was cooled to 25° C, and the 

tetrahydrofuran was removed at reduced pressure. The 43 
resulting solid was dissolved in a 40 mL of a methylene 
chloride/water (1:1) mixture, the layers were separated, and 
the organic layer washed with water (20 mL). The methylene 
chloride solution was evaporated to afford a crude solid 

(O^g) which was crystallized from isopropanol (17 mL) to J0 
give light yellow crystals. After filtration, the product was 
dried in vacuo at 40° C. to give 0.39 g (31% yield) of 
3<2^yanophenyltruo)-l^berizisotm^zolc. Melting point 
1153-Hr C- 2 H NMR (CDCy: 6 8-03 (m, 1H), 7.92 (m t 

1H), 7.77 (m. 1H), 7.70 (m, 1H), 757 (m, 2H), and 7.48 (m, ss or a pharmactniucaliy acceptable salt thereof. 

?SM 3C NMR ( CDa ^ : 5 i 54 - 99 ' 152 ' 30 ^ 134 ^ 2. A process for preparing a compound of the formula 

134.06, 133.24, 129.07, 128.51,125.33,123.29,120.13, ^mpouno OI me wrmuia 

117.13, and U6 95. Analytical calculated for C 14 H 6 N 2 S a C, 

62.66; H,3.00; N, 10,44; S, 23.90. Found: C, 62.43; H, 3.01; iim 

N, 10-68; S. 24.05. A X-ray crystal structure was also ^ 

obtained to confirm structure. 

PREPARATION 7 

3-(2-Cyanoprjenylmio>l^-beQzisothiazole 

Method B 6$ 

Bis(2<yanophenyl)disulfido (0.40 g» 1.48 mmol) and 
2-merc^piobcmwnitrilc (020 g, 1.48 mmol) were combined 





. PAGE 15/16 * RCVD AT 7/26/2005 3:21:30 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/29 * DN1S:2737744 * CSID:212 857 3753 " DURATION (mm^ss):05-26 



JUL 26 2005 15:07 FR PFIZER PATENT DEPT. 212 857 3753 TO 5164320391571273 P. 16 



5,! 

17 

comprising, reacting a compound of the formula 

n 




with a reducing agent. 

3. Access according to claim 2 wherein said reducing 
agent is benzyl mercaptan. 

4. A process according to claim 3 wherein said reducing 
agent benzyl mercaptan comprises 22 equivalents relative: 
to the amount of ziprasidonc. 



1,960 

18 

5. A process for according to claim 4 wherein said 
reaction is performed in the presence of a solvent, 

6. A process according to claim 5 wherein said solvent is 
isopropanol. 

7. A process according to claim 6 wherein said reaction is 
run at aboul 85* C. for about 6 hours. 

8. A pharmaceutical composition having neuroleptic 
activity comprising the compound according to claim 1 in an 

1 amount effective in the treatment of neuroleptic diseases, 
and a phannaccurically acceptable carrier. 

9. A method of treating neuroleptic diseases which com- 
prises administering to a subject in need of such treatment a 

15 neuroleptic amount of the compound according to claim 1. 

***** 
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